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Incidence Rates’ for United States by State

Cervix, 2018
All Races (includes Hispanic), Female, All Ages

Age-Adjusted
Annual Incidence Rate
(Cases per 100,000)

Quantilz Interal

B 43 to 57

> 57 to 6.8

+[ ] »6.8 to 8.1

> 8.1 to 8.8

B 388 to 117

4] Suppressed * /%%

US (SEER + NPCR)
Rate (95% C.L)
75 (7.4-7.6)

Puerto Rico

Notes:

Mote: Alaska, DC, Hawaii and Puerto Rico are not drawn to scale.,

State Cancer Registries may provide more current or more local data.

Data presented on the State Cancer Profiles Web Site may differ from statistics reported by the State Cancer Registries (for more information).

' Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9, ... , 80-84, 85+ ). Rates are for imasive cancer only (except
for bladder which is invasive and in situ) or unless otherwise specified. Rates calculated using SEER*Stat. Population counts for denominators are based on Census populations as modified by NCIL
The 1969-2018 US Population Data File is used for SEER and NPCR incidence rates,

Rates are computed using cancers dlassified as malignant based on ICD-0-3. For more information see malignant.html

* Data have been suppressed to ensure confidentiality and stability of rate estimates. Data is currently being suppressed if there are fewer than 16 counts for the time period.

* Data not available for this combination of geography, statistic, age and race/ethnicity.

Data for the United States does not include data from Puerto Rico
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Death Rates for United States by State

Cervix, 2019
All Races (includes Hispanic), Female, All Ages

Age-Adjustad
Annual Death Rate
(Deaths per 100,000)

Quantile Interval

B o9t 16
} > 1.6 to 2.0
N , * > 2.0 to 2.4
r S > 2.4 to 2.8

Y

T

B -28t0 30

e Suppressed ¥

United States
Rate (95% C.1.)
2.2 {2.1-2.2)

Healthy People 2020
Goal C-4
2.2

Puerto Rico

Motes:

Mote: Alaska, DC, Hawaii and Puerto Rico are not drawn to scale.

State Cancer Registries may provide more current or more local data.

Data presented on the State Cancer Profiles Web Site may differ from statistics reported by the State Cancer Registries (for more information).

Source: Death data provided by the National Vital Statistics System public use data file. Death rates calculated by the National Cancer Institute using SEER *Stat. Death rates (deaths per 100,000
population per yvear) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9, ..., 80-84, 85+ ). The Healthy People 2020 goals are based on rates adjusted using different
methods but the differences should be minimal. Population counts for denominators are based on the Census 1969-2018 UUS Population Data File as modified by NCI.

* Data have been suppressed to ensure confidentiality and stability of rate estimates. Data is currently being suppressed if there are fewer than 16 counts for the time period.

Healthy People 2020 Goal C-4 : Reduce the death rate from cancer of the uterine cervix to 2.2.

Healthy People 2020 Objectives provided by the Centers for Disease Control and Prevention .

Data for the United States does not include data from Puerto Rico
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Incidence Rates’ for United States by State

Oral Cavity & Pharynx, 2018
All Races (includes Hispanic), Both Sexes, All Ages

Age-Adjustad
Annual Incidence Rate
(Cases per 100,000

Quantile Intarval

B 83 to 107

> 107 to 11.4
+[ ] >114 to 12.4
> 124 to 12.8
B =128 to 147

] Suppressed * /%%

US {SEER + NPCR)
Rate (95% C.L)
11.7 (11.6- 11.8)

Puerto Rico

Motes:

Mote: Alaska, DC, Hawaii and Puerto Rico are not drawn to scale.

State Cancer Registries may provide more current or more local data.

Data presented on the State Cancer Profiles Web Site may differ from statistics reported by the State Cancer Registries (for more information).

t Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9, ... , 80-84, 85+). Rates are for invasive cancer only (except

for bladder which is invasive and in situ) or unless otherwise specified. Rates calculated using SEER*Stat. Population counts for denominators are based on Census populations as modified by NCI.
The 1969-2018 US Population Data File is used for SEER and NPCR incidence rates,

Rates are computed using cancers classified as malignant based on ICD-0-3. For more information see malignant.htmil
* Data have been suppressed to ensure confidentiality and stability of rate estimates. Data is currently being suppressed if there are fewer than 16 counts for the time period.
“ Data not available for this combination of geography, statistic, age and race/ethnicity.
Data for the United States does not include data from Puerto Rico
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Death Rates for United States by State

Oral Cavity & Pharynx, 2015 - 2019
All Races (includes Hispanic), Male, All Ages

Age-Adjustad
Annual Death Rate
(Deaths per 100,000

Quantile Interval

B 25 to 3.4

>34 to 3.8
+ > 3.8 to 4.1
>4.1 to 46
B >46to 55

United States
Rate (95% C.L)
39 (3.9-4.0)

Healthy People 2020
Goal C-6
2.3

Puerto Rico

Motes:

Mote: Alaska, DC, Hawaii and Puerto Rico are not drawn to scale.

State Cancer Registries may provide more current or more local data.

Data presented on the State Cancer Profiles Web Site may differ from statistics reported by the State Cancer Registries (for more information).

Source: Death data provided by the National Vital Statistics System public use data file. Death rates calculated by the National Cancer Institute using SEER *Stat. Death rates (deaths per 100,000
population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9, ... , 80-84, 85+). The Healthy People 2020 goals are based on rates adjusted using different
methods but the differences should be minimal. Population counts for denominators are based on the Census 1969-2018 US Population Data File as modified by NCI.

Healthy People 2020 Goal C-6 : Reduce the oropharyngeal cancer death rate to 2.3.

Healthy People 2020 Objectives provided by the Centers for Disease Control and Prevention .

Data for the United States does not include data from Puerto Rico
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Racial and Ethnic Disparities in Cervical Cancer
Cervical Cancer Incidence and Mortality Rates per 100,000 people
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KFF.org
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Historical trends in Cervical Cancer Mortality by Race in US
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Created by statecancerprofiles.cancer.gov on 05/13/2021 5:20 pm.
Regression lines calculated using the Joinpoint Regression Program (Version 4.3.0.0)

The following groupis) are suppressed due to insufficient counts:
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HPV-Associated
cancers in US
highlight areas of
ongoing disparity

Vickers et al 2020
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Rurality and Poverty by County in Alabama (2018)
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Incidence Rates’ for Alabama by County

Cervix, 2014 - 2018
All Races (includes Hispanic), Female, All Ages

Age-Adjusted
Annual Incidence Rate
(Cases per 100,000)

Quantile Interval

< 56 to 8.1

+[] >8.1 to 100
> 10.0 to 11.0
> 11.0 to 12.9
B > 129 to 185

4 Suppressed * %%
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Motes:

State Cancer Registries may provide more current or more local data.

Data presented on the State Cancer Profiles Web Site may differ from statistics reported by the State Cancer Registries (for more information).

' Incidence rates (cases per 100,000 population per year) are age-adjusted to the 2000 US standard population (19 age groups: <1, 1-4, 5-9, ..., B0-84, 85+ ). Rates are for invasive cancer only (except
for bladder which is invasive and in situ) or unless otherwise specified. Rates calculated using SEER *Stat. Population counts for denominators are based on Census populations as modified by NCI.

The 1969-2018 US Population Data File is used for SEER and NPCR. incidence rates,
Rates are computed using cancers classified as malignant based on ICD-0-3. For more information see malignant.html
* Data have been suppressed to ensure confidentiality and stability of rate estimates. Data is currently being suppressed if there are fewer than 16 counts for the time period.

Data for the United States does not include data from Puerto Rico
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Socilal determinants of health

Economic Neighbnrrtund Commur!itv Health Care
Stability and‘ Physical and Social System
Environment Context
Literacy Hunger Social Health
integration coverage
Language Access to
_ healthy Support Provider
Early childhood options systems availability
education
. Community Provider
VGCEft'FnaI engagement linguistic and
training S cultural
Higher Discrimination competency
education Quality of care

Kaiser Family Foundation
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Health disparities in Gyn cancers multifactorial

Clinical Features
ce

Environment
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Cervical cancer management in US

* Primary Prevention ==) Vaccination

e Secondary Prevention == Screening and Treatment

« Early Diagnosis Surgery

Chemoradiation

« Advanced Disease

I |

« Metastatic Disease Combination chemotherapy

Presented By: Jennifer Young Pierce, MD, MPH



HPV Vaccination Rates of Adolescents, by State
Adolescents ages 13-17 with HPV Up-to-Date Vaccination Series, 2019

°® Estimated vaccine
coverage:

<46.7%
46.7%-54.3%
54.3%-64.0%
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HPV Vaccine Up to date — NIS Teen 2019
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In Alabama and US private insurance = lower vaccination
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HPV vaccine uptake by county variables

Correlation to Correlation to Correlation to
HPV vax Uptake: | HPV vax Uptake: | HPV vax Uptake:
Variable WEHEE Females Total P value

Rurality -0.23 -0.31 -0.27
(RUCC code)
Median HH -0.36 -0.43 -0.40
Income
% below 0.35 0.41 0.39
poverty
PCP ratio 0.052 0.060 0.058 0.66
Number of 0.054 -0.012 0.024 0.85

Pediatricians

Presented By: Jennifer Young Pierce, MD, MPH



Cervical cancer management in US

* Secondary Prevention

Presented By:

Jennifer Young Pierce, MD, MPH
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Screening and Treatment



2020 ASCCP Cervical cancer screening guidelines

* Evolving guidelines to
include multiple modalities:

Look at
Immediate CIN3+
Risk for

management

Y Colposcopy Acceptable

60-100% immediate CIN3+ risk
Expedited Treatment or

25-60% immediate CIN3+ risk

« HPV as primary screening
« HPV cotesting e | s

Colposcopy recommended
4-24% immediate CIN3+ risk

» Pap testing orhener

» Takes into account patient’s —
o o ook at 5-year
previous history CIN3+ Risk for

management
 Requires an app

ASCCP

Mobile App

WWW.asccp.org/APP
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J Return in 1 year
=0.55% 5-year CIN3+ risk

Return in 3 years
=0.15% 5-year CIN3+ risk

Return in 5 years
<0.15% 5-year CIN3+ risk




Differences In screening account for mortality
but not for disparities

* No differences by race in recent pap, saatinoetazos

* No differences by race or rurality in adherence to

®
SCI'eeIllllg, Eggleston 2007 DOI: 10.1097/01.AO0G.0000266396.25244.68

» Possibly some differences in adherence to follow-up,

Bernard 2005 DOI: 10.1097/01.A0G.0000159549.56601.75
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https://doi.org/10.1097/01.aog.0000159549.56601.75

Cervical cancer management in US

!

« Early Diagnosis Surgery

! 4 1
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Resection of cervical cancer: Choosing wisely
Stage IA1 to Stage 1B2
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https:/teachmeobgyn.com/operations-procedures/gynaecology/hysterectomy/
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Cervical cancer management in US

!

Chemoradiation

« Advanced Disease

! 4 1}
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Black and White women recelve different treatments

80

= » White m Black

60 -

50 -
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20
N

Surgery Chemotherapy Chemotherapy EBRT without Brachytherapy No treatment
and EBRT brachytherapy

Percent of patients (%)

Fleming et al 2014 https://doi.org/10.1371/journal.pone.0104344
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https://doi.org/10.1371/journal.pone.0104344

Access VS aggressive cancer?

Howell et al 1999 SEER database study

* Mortality 36% African American (AA) vs 24% Caucasian American (CA)
* Adjusted HR 1.30 (95% CI 1.14, 1.48) controlling for stage and other factors

Farley et al 2000

* Review of 1553 women in US Military HC System
* No difference In age, grade, stage, histology, or treatment
* No difference In survival 76% AA vs 75% CA

Sapp et al 2008

* AA Race associated with lower survival

* Deep stromal invasion significantly associated with lower survival
* Interaction between the two p=0.005

 Combined effect HR for death 7.04 (95% CIl 2.48-19.94)
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Racial disparities In treatment with brachytherapy

Adjusted overall survival (Probability)

Black/No BT

0.2

0.0

——  Non-Black/No BT

- Black/No BT
= = Non-Black/BT
| —— Black/iBT
T | | I ] 1
0 2 4 6 8 10 12
Follow up time (years)
Non-Black/No BT —— 12725 6784 3653 1897 894 324 60
3042 1458 821 396 185 63 9
Non-Black/BT —— 12805 8387 4644 2472 1210 484 65
Black/BT —— 3027 1977 1083 595 314 104 17
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Alimena et al 2019 https://doi.orq/10.1016/j.yqyno.2019.06.022



https://doi.org/10.1016/j.ygyno.2019.06.022

Can uniformity of treatment and guideline-based

care eliminate disparities?
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0.70 -

I Non-Hispanic white
[ Non-Hispanic black
0.60 —| g Hispanic

0.65

0.55

0.50

Predicted probability

0.45
0.40
0.35
0.30

Low-volume hospitals

Intermediate-volume hospitals

Uppal et al 2017 doi: 10.1097/A0G.0000000000001819

High-volume hospitals



Genetic alterations related to race may
contribute to disparities

Increasing data
supports
molecular
differences at
the tumor level

by race in other
Mutati Alteration in
cancers il g e e gene expression Differential methylation
BRCA1 Vitamin D recaplor
; Androgen receplor PSPHL
BRCA-Z TGFbetaR1 BCAT1 giﬂc:g
p53

Guttery et al. Oncotarget 2018.
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Differences In response to therapy by race on trials

Analysis of GOG clinical trials for racial
disparity

Locally advanced cervical cancer treated
on Phase II1 GOG trials:

191: Phase Il trial of maintaining Hb > 12 with
erythropoietin during chemoradiation

219: Phase lll trial randomized weekly cisplatin
and Irradiation +/-tirapazamine

233 Utility of Preop PET/CT prior to primary
chemoradiation
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Total Event Median
RT+CIS:Black 40 17 83.6
RT+CIS:White 116 42 N/R
RT+CIS+TPZ:Black 27 6 N/R
RT+CIS+TPZ:White 119 45 N/R
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SyrOSAAw/ TPZ vs AAw/o

79% vs 61 % (p=0.123)

Young Pierce et al NRG 2016




Cervical cancer management in US

—)

—)

—)

—)

« Metastatic Disease ==> Combination chemotherapy
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NCI Alert: GOG 240 shows Bevacizumab added to
chemotherapy for metastatic disease improves survival

A Median B Median c Median
Events Overall Progression-free Overall
no. (%) Survival Events Survival Events Survival
mo no. (%) mo no. (%) mo
—— Chemotherapy (N=225) 140 (62) 13.3 — Chemotherapy (N=225) 184 (82) 5.9 ~—— CP (N=114) 69 (61) 143
I I I I r O V e d — Chemotherapy+Bev (N=227) 131 (58) 17.0 — Chemotherapy+Bev (N=227) 183 (81) 8.2 — CP+Bev (N=115) 66 (58) 175
Hazard ratio, 0.71 (98% ClI, 0.54-0.95); Hazard ratio, 0.67 (95% Cl, 0.54-0.82); two-sided P-0.002 Hazard ratio, 0.68 (95% Cl, 0.48-0.97); one-sided P-0.04
1.0+ one-sided P-0.004 — 1.0-
© Median follow-up, 20.8 mo = =
< 0.4 « & 038 =
overa : © 55 © :
g 06 Z93 o6 -
. -4 R %  p---- S
& g 825 04- : &= :
survival a : £7 i 2 :
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a T o :
0.0 T = T | MR SN ey e o o | (= 0.0 ' T T ™ 0.0 T ™" T e
m O r O m 0 £ 12 18 24 30 36 0 o 12 18 24 30 36 0 & 12 18 24 30 36
Months since Randomization Months since Randomization Months since Randomization
O O No. at Risk No. at Risk No. at Risk
—~— 3 O /O t O 6 O /O Chemotherapy 225 167 94 45 17 8 Chemotherapy 225 103 40 14 6 3 cp 114 89 50 22 12 5
Chemotherapy 227 184 121 69 30 10 Chemotherapy 227 132 70 22 6 3 CP+bev 115 94 63 37 17 5
+bev +bev
D Median E
Overall
Events Survival Subgroup No. of Patients Hazard Ratio
no. (%) mo Age <40yr 112 -
— TP(N=111) 71(64) 12.7 40 to <48 yr 111 o :
—— TP+Bev (N=112) 65 (58) 16.2 48 to =56 yr 108 123 :
Hazard ratio, 0.74 (95% Cl, 0.53-1.05); one-sided P-0.09 >56yr 121 -
Performance status 0 263 ——
1.0 1 189 eef— 8
-g Previous platinum No 115 = n
2 0.8 radiation therapy :
V=) Yes 337 ——
% 064 Disease status Advanced 76 -
= 04_‘ Recurrent or persistent 376 o
= g Topotecan treatment No 229 i
8 0.2 Yes 223 —-—
k- Race Not black 392 —_cml
0.0 T LM T | W AL S T S 1 Black 60 = :
0 < 12 18 24 30 36 Histologic type Adenocarcinoma 86 —
b 22 PR Adenosquamous 44 - 4
Months since Randomization Other 12 o :
No. at Risk Squamous 310 —— -
S
P 111 78 44 23 5 3 Eenie Chne Na 210 =—_—1
TP 8 e = ;
+bev 115 a0 5 32 13 9 o 452 T ' % 1 I '
0.0 0.5 1.0 1.5 2.0 2.5
Experimennl Better Control Better B
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Immunotherapy for cervical cancer

/ KEYNOTE-158 [8] CheckMate 358 [20]
Treatment pembrolizumab nivolumab
n 08 19
ORR (95% CiI) 12.2% (6.5 to 20.4) 26.3% (9.1 to 51.2)
DCR (95% CI) 30.6% (21.7 to 40.7) 68.4% (43.4 to 87.4)
Best overall response
CR 3 (3.1%) 3 (15.8%)
PR 9 (9.2%) 2 (10.5%)
SD 18 (18.4%) 8 (42.1%)
PD 55 (56.1%) 6 (31.6%)
Not able to be evaluated* 5 (5.1%) 0 (0%)
Not able to be assessed# 8 (8.2%) 0 (0%)

Presented By: Jennifer Young Pierce, MD, MPH

Pembroluzimab
200mg IV q3 FDA
approved for pd-1 +
r/m cervical cancer

* Q6 wk dosing approved 4/20

Ongoing study in:
 Combination therapy

 Use of checkpoint
Inhibition In combination
with chemoradiation

Kagabu 2020 doi: 10.3390/ijms21072335



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7177858/#B8-ijms-21-02335
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7177858/#B20-ijms-21-02335
https://dx.doi.org/10.3390/ijms21072335

Raclal differences In Immunotherapy response

Race differences in tumor mutational burden
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Objective response rate (%)
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Emerging iImmunotherapies

* Opdivo (nivolumab) with Yervoy <« Cryopreserved autologous TIL

(iptlimumab) (anti-CTLA-4) « Tumor infiltrating lymphocytes
» CheckMate 358 clinical trial presented at the  Harvested from surgically
2019 ESMO removed specimen
* 46% of previously untreated and 36% of
those receiving prior systemic treatment o g Best Overall Response S
responded o

« GOG-3028 (C-750-01): RaPIDS
Balstilimab (anti-PD1)-
Zalifrelimab (anti-CTLA-4)
combination

« 20% RR Including 6% complete response

% Change from Baseline

ORR 44%!

Naumann W, LBA 62 ESMO 2019. O’Malley DM, LBA34. ESMO 2020
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Emerging therapies (continued)

» Tissue factor antibody: Tisodamab Vindontin

InnovaTV 204/ GOG-3023/ENGOT-cx6
Recurrent progressive cervical cancer after platinum-based doublet with bev
2.0 mg/kg IV q 3 weeks
Treated 101 women

Confirmed ORR (95% Cl),2 % 24 (15.9-33.3)
CR, n (%) 7 (7)
PR, n (%) 17 (17)
SD, n (%) 49 (49)
PD, n (%) 24 (24)
Not evaluable, n (%) 4 (4)

Disease control rate (95% ClI),* %

72 (62.5-80.7)

Median duration of response (95% CI), mo

8.3 (4.2-NR)

Median time to response (range), mo

1.4 (1.1-5.1)
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Target lesions reduced in 79% of patients
with 21 post-baseline scan

Confirmed Best Overall Response JlicR JJIPR JsD [JPD
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Coleman R, et al. ESMO 2020. LBA32.
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HOW DO WE MOVE FORWARD?
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Minority participation in GOG studies
Rocconi et al 2016
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“Too many women are dying from cervical cancer”

e Gaffney et al 2018

* Increasing education and access for HPV vaccination
* Nontraditional screening methods for unscreened populations

* Improve adherence to guidelines through healthcare, access, and ethically
similar physician population

* Ensure widespread chemoradiation
» |dentify new targets and mutation-specific trials

e Pierce 2021 additions

 |ncrease nonwhite enrollees clinical trials
* Continue to evaluate genetic and post genetic associations with race-ISM
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THANK YOU!



